Through big data analysis for the questionnaire of college students' sports learning engagement, the analysis results show that the overall situation of students' learning engagement is general, and there are differences in gender and grade. Regression analysis shows that social support and self-factors play a predictive role in the learning engagement of sports students. A learning engagement evaluation model which consists of five factors: active cooperative learning level, deep learning method, theoretical course learning engagement, professional training engagement and expansive learning engagement is proposed. Through the analysis of the questionnaires, it is concluded that the model can be used in the management and research of the evaluation of the learning engagement of sports students. 
Learning engagement is a positive and enriching mental state related to learning, which includes three dimensions: vitality, dedication and focus (Schaufeli, Salanova, González-romá, & Bakker, 2002) . Some scholars define learning engagement as follows: learning engagement is a lasting, positive and complete emotional and cognitive psychological state related to learning, scientific research and employment (Mazer, 2013 ).
The quality of education is the lifeline of the development of colleges and universities, and students' learning results directly feedback the quality of higher education. Kuhn once said: the core factor of the education quality is the engagement level of students (Kuh, 2001) . However, the learning situation of students in colleges is not optimistic in recent years. Especially, sports students generally have some problems, such as lack of interest in professional learning, unreasonable allocation of learning time and so on. As the reserve force of sports talents, the low engagement of sports students seriously affects the students' academic performance and the development of national sports undertakings. Therefore, the education of sports students should be paid great attention to.
By investigating the learning engagement of students majoring in physical education, the factors affecting their learning engagement were found out. We can fundamentally find out the factors that motivate students' learning enthusiasm, and the basis for improving the physical education teaching and students' learning engagement in colleges is provided in this paper.
Related works
In recent years, many researchers have devoted themselves to the study of students' learning engagement. Weidenfeld & Fernandez (2016) , pointed out that the success and development of students are the direct evidence of the quality of education, so the evaluation index of learning input gradually pays attention to students' academic achievements and professional abilities. Sibold (2016) proposed a learning theory based on their long-distance education practice. The basic idea is that the effectiveness of learning is that learners must actively engage in learning. King & Witney, (1998) considered that benefits of students in cognition, skills and attitudes are the core criteria to measure the quality of higher education. Newmann (1992) believe that learning engagement is not only a simple way to listen to classes and finish homework, but also a feeling of students' success in learning and pride in the production of research results. Tian & Zhang, (2012) pointed out that the theoretical basis of Chinese college students 'learning engagement mainly includes six classical theories, student development theory, constructivism theory, total quality management theory and so on. Beyraamee, Haashemee, Abdollaahee & Alaaee, (2011) think that students 'learning engagement is actually a state of students' active knowledge seeking, which plays a very important role in promoting students' learning process. The state includes vitality, dedication and concentration, vibrancy is the good psychological state that students maintain in order to seek knowledge, enrich themselves, and strong desire for knowledge; dedication refers to the efforts and challenges that students make in order to achieve a certain learning goal and accomplish a certain learning task in learning, dedication is the goal orientation in learning process. Liao et al. believe that learning engagement is one of the three elements of behavior, emotion and cognition. On the basis of this single factor input, many scholars have proposed that learning engagement is a variable with multiple meanings (Liao, 2011) . Hu et al. conducted a comprehensive study on students' learning engagement by means of student questionnaire, teacher evaluation, case analysis and classroom observation. The results showed that the results of the questionnaire survey on students' learning engagement were consistent with those of teachers' evaluation on students' learning engagement (Hu, Zhou, Yang & Ran, 2009 ). Gregg (2012) researched on national survey of student engagement (NSSE) in the process of research on students' learning engagement, they believed that NSSE is a relatively authoritative and widely accepted scale for measuring the learning engagement of college students. Tian and Deng, (2016) sent out questionnaires to some students of five universities in Gansu province, they tried to get the status quo of learning engagement of students, and gave relevant suggestions. Pitsi, Digelidis, & Papaioannou, (2015) draw lessons from NSSE's theory and practice, they take students' participation experience as the theoretical basis, and draw a new way of higher education evaluation. They pay attention to students' investigation and strengthen students 'participation in teaching management. Zhang, Bian, & Xu, (2008) conducted a comparative study of students 'learning engagement in three sports universities by means of questionnaires. The results show that among the five dimensions of students' learning engagement in sports universities, there are advantages and disadvantages in each university.
Questionnaire of college students' sports learning engagement based on big data analysis
Design of questionnaire
In this study, a total of 5609 questionnaires were collected from 27 college students majoring in physical education, there are 5467 questionnaires valid. Among them, female accounted for 44% and male accounted for 56%.
The questionnaire is divided into 3 dimensions: vitality, dedication and concentration. It was initially made up of 13 items, which is shown as Table 1 . Even if the study is not smooth, I will not be discouraged and be persistent. 4
In learning, even if I am mentally tired, I can recover quickly. 5
When I studied, I was strong and energetic. 6 I find learning challenging. 7
Learning inspires me. 8
I am passionate about learning. 9 I am proud of my study. 10 I find learning goals clear and meaningful. 11
When I study, I forget everything around me. 12 When I studied, I felt that time passed quickly. 13 I feel very happy when I devote myself to studying.
Big data analysis of questionnaire
By using the raw data obtained, we get the critical value CR of the items in the scale. Items that have not reached a significant level are identified and deleted. The elimination of certain items can improve the reliability and validity of the questionnaire, and the final purpose is to show the best reliability and validity.
Firstly, the total score of each participant in learning engagement scale are calculated. The 1200 participants were divided into high and low groups averagely, and the difference was analyzed by t-test. Independent sample t-test was used to test the difference of the average number of each item. If the CR value reached a significant level of 0.05, it indicated that the item could identify the reaction degree of different participants, and the item could be retained. On the contrary, deletion or alteration of the item should be considered. The first item P > 0.05, it did not reach the significant level of 0.05, so the first item was deleted. Except for item 1, the t-test of the average difference of the high and low groups of the other 12 items all reached significant level of 0.05.
Comparison of high and low group is shown as Table 2 . Before factor analysis, we first test the adaptability of data. The KMO coefficient is 0.952 and the Bartlett spherical test is 0.000, which indicates that factor analysis can be carried out. Principal Component Analysis (PCA) is applied to the questionnaire of learning engagement. The load matrix is obtained by using the maximum variance orthogonal rotation method and eliminating the small coefficient less than 0.40. After deleting the first item, the other 12 factors are analyzed by exploratory factor analysis. Items 2, 3, 4 and 5 belong to the dimension of vitality. However, since item 5 exists in two loads at the same time, and item 2, 3 and 4 are in the same load, the item 5 is deleted. After deleting the 1, 5 items, the results of exploratory factor analysis are shown again in Table 3 .
The vitality factors include T2, T3 and T4, the dedication factor include T6, T7, T8, T9 and T10, the concentration factor include T11, T12 and T13. The percentage of accumulative explanation is 74.38%, which
indicates that these three factors reflect the components of learning engagement better in structure. The eigenvalue of factor 1 which is named as vitality is 3.376, and the contribution rate is 30.82%. The eigenvalue of factor 2 which is named as dedication is 2.398, and the contribution rate is 22.33%. The eigenvalue of factor 3 which is named as concentration is 2.286, and the contribution rate is 21.23%.
Because exploratory factor analysis does not consider whether it is suitable in theory and whether the structure is reliable and effective, it can be tested by confirmatory factor analysis. Confirmative factor analysis (CFA) is a relationship model between a group of variables based on the relevant theories and existing knowledge, inferences and assumptions. It tests whether the relationship between a factor and its corresponding measure items conforms to the theoretical relationship designed by the researchers. Its main purpose is to explore the integration ability of the factor model defined beforehand and the actual data in an attempt to test whether the number of factors and the factor load of the observed variables are consistent with the expectations of the established theory. During the process of confirmative factor analysis, fit indexes, such as 2 ⁄ , NFI, IFI, CFI, AGFI, RMSEA, were measured and examined.
By using hypothesis to carry out confirmatory factor analysis, we examined the rationality of the structural dimension of sports students' learning engagement. The revised model by verifying the path map of the Table 3 we can see that the value of 2 ⁄ is less than 5, the value of RMSEA is 0.087, it is an ideal index. From the fit degree, NFI, IFI, CFI, AGFI are all greater than 0.9, RMR is less than 0.05. It shows that the three factors have better fit degree.
Results and analysis
The overall situation of learning engagement for PE Majors is show as Table 5 . From Table 5 we can see that the overall situation of sports students' learning engagement is not very good.
The questionnaire adopted the Likert five-point scoring method, its theoretical mean is 3. Although the average score of learning engagement is higher than 3, the total cumulative percentage is only 70%. It shows that the students in Physical Education in colleges have only reached 70% of their engagement in learning. Generally speaking, the students in higher education should be significantly higher than the students in basic education.
The accumulative percentage of the three factors of vitality, dedication and concentration is not more than 70%.
There is still much room for improvement. Gender is taken as independent variable and the mean scores of each factor of learning engagement and learning engagement as dependent variable, t-test was carried out. The results are shown as Table 6 .
There was no significant difference in the scores of the active factors of learning engagement between male and female. It indicates that there was no significant difference in the active factors between male and female.
Scores of male are significantly lower than female in learning engagement, dedication and concentration. It means that male is less likely to learning engagement, dedication and concentration than female.
Grade factors were taken as independent variables, learning engagement and scores of each factor as dependent variables, variance analysis and post-test were carried out. The results are shown in Table 7 and   Table 8 . Factor analysis of variance found that the average score of undergraduates and postgraduates was between 3 and 4 points, which indicated that the students' learning engagement, dedication and concentration were in the middle, and did not reach a high level of learning engagement. There are significant differences in learning engagement and scores of various factors among different grades of students majoring in physical education.
From freshman to postgraduate, the students 'learning engagement, vitality and dedication are in an increasing state. It shows that with the increase of age and experience, the students' learning engagement, vitality and dedication are also in an increasing state.
Multiple comparisons of learning engagement among students of different grades are shown in Table 8 . After multiple comparisons, it is found that the average difference between freshmen and graduate students is significant, and the average difference is negative, which indicates that the average score of freshmen is significantly lower than that graduate students of learning engagement, vitality, dedication and concentration.
In terms of vitality factor, the averages difference between freshman and senior is significant, and freshman is lower than senior, which shows that the freshman students of physical education major are less active, persistent and willing to participate in learning than senior students.
Different majors of physical education were taken as independent variables, learning engagement and scores of each factor as dependent variables, factor analysis of variance was conducted. The results are shown as Table   9 . Table 9 we can see that there is no significant difference in learning engagement and scores of different factors among different majors. The average value of dedication, concentration and learning engagement of different majors is higher than that of vitality.
Social support refers to the spiritual and material comfort, care, respect and assistance to individuals from family, relatives and friends and other aspects of society. Research on work and learning engagement shows that social support has a significant predictive effect on individual engagement. Self-factor is an important internal factor affecting learning, but in the study of learning engagement, social support and self-factor have not been paid enough attention to.
Correlation analysis between student learning engagement and social support and self-factors are shown in Table 10 . 
Evaluation model construction of college students' sports learning engagement factors
According to the big analysis results of the questionnaire data and the comparable indicators of NSSE survey, it is considered that the learning engagement model of college students majoring in physical education can include the level of active cooperative learning level, deep learning method, theoretical course learning engagement, professional training engagement and expansive learning engagement.
Active cooperative learning refers to the behavior of teachers, students and classmates to cooperate, communicate, discuss and share in the face of learning tasks. Based on the understanding of the meaning and thought behind the acquisition content, the deep learning method integrates the learning content structurally by means of association, critical thinking, content integration and knowledge application. Theoretical course learning engagement is the attitude and behavior level of students to theoretical knowledge and theoretical course learning. Professional training engagement is the attitude and behavior level of students to specific learning, training, competition and other activities. Expansive learning engagement is the degree of students' rich experience in learning or practical activities other than professional learning inside and outside the college.
Thus, a five-dimension evaluation model of learning engagement for sports major student is constructed theoretically. The model is shown in Figure 2 .
Figure 2. Evaluation Model of College Students' Sports Learning Engagement Factors
For formulating the dimensions of learning engagement evaluation, project analysis, factor analysis, reliability and validity analysis and other methods were mainly used based on the questionnaire.
The validity of the model is verified by statistical analysis of the characteristic roots, variance contribution rate and cumulative variance contribution rate of each factor in the questionnaire data. The characteristic roots, variance contribution rate and cumulative variance contribution rate of each factor is shown in Table 11 .
Correlation coefficient between dimensions is shown in Table 12 .
From Table 12 , we can see that there is a significant positive correlation between each dimension, it means that they have a high content validity, the model is valid and correct. 
Conclusion
Our study found that the overall situation of physical education students' learning engagement is not good, and the teachers should pay attention to it. There are significant differences in gender, grade and other aspects of learning engagement among students in physical education, but there are no significant differences in different majors. Engagement of female is obviously higher than male, and the higher students' learning engagement is also increased. Self-factors and social support can be used as predictive variables of sports majors' learning engagement, and social support has a positive predictive effect.
